An organized intervention program in pre-pubertal children based on increased physical education and activity together with nutritional advice to the children and their families may prevent obesity. Children aged 9 to 11 received double hours of weekly physical education lessons and additional nutritional advice for 2 years. They were compared with a similar group who received standard physical education lessons only. A total of 82 study and 26 control children completed the 2 years of the project. Boys in the control group gained significantly more weight than the corresponding study group (8.4 kg vs 3.2 kg, respectively (Po0.016)), control delta body mass index (BMI) 1.02 vs study 0.44 (Po0.012). There was no significant change in the weight or BMI in the girls. We conclude that the prevention of obesity may be attained by similar programs. Hormonal effects and compliance at this age may be responsible for the sex differences in this study.
Introduction
Obesity in childhood and adolescence has increased dramatically. Overall, 10% of the school-aged children in the world are overweight. (Guo et al., 2002) In the United States alone the prevalence of overweight among children and adolescents-defined as a body mass index (BMI) at or above the 95th percentile-has reached 17% (American academy of pediatrics, 2003)and the epidemic continues almost unabated. (Broyles et al., 2010) .
Schools are ideal settings for population-based interventions to address obesity. Children spend half of their waking hours in schools, which are a natural setting for education about healthier living, and intervention in schools is cost effective (Kain et al., 2004) .
The purpose of this study was to evaluate the effects of a 2-year intervention program in elementary school on the prevention of obesity.
Subjects and methods
Sample and study design The program was overseen by the Ministry of Education's inspectorate for Physical Education. Two adjacent elementary schools, each school consisting of 350 students from the same socio-economic background were chosen. The children who participated were in the fourth-sixth grade aged 9-11 during [2004] [2005] [2006] . At baseline, the normal physical education classes consisted of two lessons of 45 min each of medium intensity training with an estimated aerobic component of 25%. During the 2 years of the program, the study group received eight nutritional education lessons and double the physical education hours as compared with the control group. This activity was directed by the Braun School of Public Health in cooperation with the Ministry of Education as intense aerobic activity designed to increase the aerobic component by 50%. At regular parents meetings, which occurred once a month for one hour per session for 10 months a year, the pediatrician and the dietitian encouraged healthy dietary habits. The children were asked to fill in a questionnaire before and after the 2 years of intervention. Weight and height were measured with the same equipment by the study dietitian and by using the same scale during the 2 years of the program.
Statistics
Analysis of the changes in BMI over time was performed by the paired t-test, and comparisons of the treatment and control groups were performed by the independent samples t-test. Changes in the behavioral variables over time were analyzed by the w 2 -test. Values of weight, height and BMI are given ± s.d.
Results
There were 91 children who started the study in the study group aged 9±0.4 years and 27 in the control group. A total of 82 children (41 girls) out of 91 in the study group and 26 (13 girls) of 27 children in the control groups completed the 2 years of the program. The reason for the dropouts were non-compliance and children moving to a different school. There were no significant differences at baseline between the study and control group. There were three children (3 boys) in the control group (12%) and 13 (10 boys) in the intervention group (15%) who had BMI495%.
The Table shows the weight, height and BMI at the start and end of the study In the study group the average BMI percentile of the children was 50.21%, which was significantly reduced by 5.97% (P ¼ 0.0001) by the end of the intervention program, When we analyzed the study group according to gender, the average BMI percentiles for boys significantly decreased from 50.2% at the beginning of the intervention to 44.8% (P ¼ 0.0001) after the 2 years of intervention. In the girls, the initial BMI percentile was 50.2%, which was reduced to 46.6% at the end of the study but this did not reach significance (P ¼ 0.03) (Figure 1) . At the end of the study two children (8%) in the control group and eight (5 boys) (10%) in the intervention group had BMI495%.
Furthermore, boys in the control group gained significantly more weight than the corresponding study group (8.4 kg vs 3.2 kg, respectively (Po0.016)).
There was no significant change in BMI of the control group as a whole or when separated by gender (Table 1) .
Analysis of the questionnaires showed that there were no changes in the normal behavior of the study group. The children did not increase physical exercise after school, did not consume more fruit and vegetables and did not reduce their sedentary habits. The children also ate the same amount of fast food on a weekly basis.
Discussion
The data in this study show that implementation of a schoolbased intervention at the physical activity level may reduce the risk for obesity in young children. The effect was profound in boys whose BMI was reduced significantly but less in girls. We did not see an effect of the nutritional intervention.
The effectiveness of a combined intervention of physical activity and nutritional advice has been shown previously to be effective for boys older then the ones measured in this study (Golan and Crow, 2004) . Some programs found gender differences like our study, whereas others did not. Intervention group (n ¼ 82) Height (cm) 134 ± 6.6 (116-156) 142.5 ± 8 (123-167) 8.6 ± 2.1 (4.9-14.4) Weight (kg) 32.5 ± 9.1 (21-65) 38.6 ± 12.5 (22-87) 6.4 Obesity prevention in school Y Shofan et al (Golan and Weizman, 2001; Reinehr et al., 2003) There could be a number of reasons for this discrepancy, for example it is possible that boys are more active in physical education classes. Indeed, the dietitian who performed the anthropometrics measures, noted that the boys were always more sweaty than the girls, albeit this was not measured. One possible solution to this would be to implement a program that is more enjoyable for girls such as dance in place of more traditional physical education classes (Epstein et al., 2001b) . Other reasons for sex differences could be hormonal effects.
We did not find any change in the dietary or nutritional habits of the children. This could be due to the relatively small amount of nutritional education classes they received, or a lack of support by the parents. A number of metaanalyses have been carried out regarding intervention studies in children. Although some have shown no significant change in the lifestyle of children who underwent intervention and no significant change in BMI, others (Epstein et al., 2001a) have demonstrated significant and positive differences between intervention and control for BMI in interventions with combined diet and physical activity studies. The discrepancies between the studies could be due to study design or gender, culture or socioeconomic differences (Baranowski et al., 2002) . Nevertheless an all around intervention including both physical fitness and nutritional classes, which are implemented in the school curriculum would give the best results.
Conclusions
Intervention in school at a relatively early age reduced overweight in boys. We propose that increase in physical activity during school hours as part of the school curriculum will help prevent obesity. The physical activity should be adapted to be enjoyable for girls. Larger follow-up studies need to be performed.
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